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[57] ABSTRACT 

A solution pumping system includes a compressible 
pump cassette having front and rear body members, and 
an elastomeric diaphragm positioned therebetween. 
The front and rear body members are joined to each 
other for limited, relative movement, which movement 
efTects compression of the diaphragm. The pump cas- 
sette is removably positionable in a pump driver of the 
system, which can be configured to effect compression 
of the cassette for use. In this way, the desired compres- 
sion of the diaphragm during use can be achieved, while 
avoiding problems associated with compression set or 
load decay during storage of the cassette prior to use. 

15 Claims, 3 Drawing Sheets 
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ber defines an opening through which a reciprocable 
SOLUTION PUMPING SYSTEM WITH plunger of the associated pump driver is movable for 

COMPRESSIBLE PUMP CASSETTE operating the pump, whereby liquid can be pumped 

through the cassette. 

TECHNICAL FIELD 5 As will be appreciated, the accurate and consistent 

The present invention relates generally to solution pumping of liquids requires that during use, the various 
pumping systems for preparation and administration of components of the cassette, including the internal dia- 
patient parenteral solutions, and more particularly to a phragm, remain in secure association with each other, 
solution pumping system including a disposable pump This is particularly true in the region of the diaphragm 
cassette having a cassette body configured for effecting 10 which provides the pump mechanism, since this portion 
compression of an internal diaphragm of the cassette of the diaphragm is repeatedly deformed by the associ- 
attendant to use, thereby avoiding undesirable compres- ated reciprocable pump plunger, 
sion set of the diaphragm materia) during storage prior In the past, the components of such disposable cas- 
(0 use . settes have been subjected to compression during as- 

_ _ mw ,^ VT 15 sembly, whereby the front and rear body portions of the 
BACKGROUND OF THE INVENTION cassette act to grip the internal diaphragm to retain it in 

Modern health care facilities require preparation and the desired position and orientation. The components 
administration of very large numbers of parenteral solu- are then permanently joined together, such as by sonic 
tions to patients. Such solutions include those adminis- welding of the body members, with the diaphragm thus 
tered for both nutritional and therapeutic purposes. 20 retained in compression. 

In recent years, positive displacement fluid infusion However, experience has shown that some construc- 
pumping devices have been developed for administra- tions do not lend themselves to creating sufficient com- 
tion of parenteral solutions to patients. Such infusion pression of the diaphragm attendant to sonic welding or 
pumping devices permit precise control of drug admin- otncr joining of the body members together. Addition- 
istration to a patient during a given period of time, and 25 ^ compression of the diaphragm can lead to 
facilitate efficient and accurate solution administration. "compression set" or "load decay", a cold-flow or 

U.S. Pat. No. 4,639,245, to Pastrone et. al., U.S. Pat. cree p-like phenomenon which can be exhibited by the 
No. 4,88,186, to Pastrone et.al., and U.S. Pat. No. dastomeric diaphragm material during storage of the 
4,842,584, to Pastrone, all of which are hereby incorpo- cassetle p ri or to m*. As a consequence of this compres- 
rated by reference, disclose a positive displacement 30 sion sel the initial degree of compression creat ed on the 
fluid infusion pumping device and components thereof, diaphragm during cassette assembly can undesirably be 
which have met with widespread acceptance by the ^ ^ 

health care industry. This pumping system includes a ^ m invcmion contemplates avoiding the 
combination of a pump driver and an associated remoy- bIem F s of compression set or load decay by assem- 

able and disposable pump cassette The pump ^cassette 35 P £ ^ ^ ^ ^ 

includes a self-contained positive P™P ^ th l being subjected to compression atten- 

device, which is operated by a reciprocable pump * J ^ can 6csirM 

plunger of the associated pump driver. The pump driver " 1 e k k 

further includes selectively operable valve actuators, acmeve0 - 

which cooperate with valve mechanisms provided in 40 SUMMARY OF THE INVENTION 

the oump cassette for accurate and highly automated , . A , , . . . , 

administration and infusion of parenteral solutions. . * A solution pumping ^Z^ZV^£ 

Pending U.S. application Ser. No. 07/444,459, filed of the present invention includes a pump ^nver, and « 

Dec. 1, 1989, discloses a solution pumping system gen- compressible pump cassette having a body fomedfiom 

erally of the above type, including a disposable pump 45 from and rear members which are relatively movable 

cassette, and associated pump driver. The system of this under the mfluence of a compression mechanism which 

pending application is particularly configured for auto- can be provided in the pump driver, or which may 

mated compounding and preparation of parenteral solu- comprise a separate future fitted to the cassette before 

tions, for subsequent infusion to a patient. Portions of insertion of the cassette into the driver. By this arrange- 

the above-identified application, not inconsistent with 50 ment. an mternal elastomenc : diaphragm of the cassette 

the present disclosure, are hereby incorporated by ref- « subjected to relatively high compression only during 

erencc use of the cassette, thus avoiding deformation of the 

Solution pumping systems of the above infusion and diaphragm by compression set or load decay during 

compounding types employ preassembled, disposable storage of the cassette pnor to use. 

pump cassettes. Such pump cassettes typically include a 55 The pump cassette of the present system is configured 

cassette body including juxtaposed front and rear body for use with a pump driver having a reciprocable pump 

members, between which is positioned a membrane-like plunger, and a plurality of valve actuators. The cassette 

elastomeric diaphragm. The diaphragm cooperates includes a cassette body having a generally plate-like 

with the front body member to provide valve mecha- front body member, and a juxtaposed, generally plate- 

nisms at various inlets and outlets defined by the front 60 like rear body member. 

body member, with openings in the rear body member The cassette further includes a membrane-like elasto- 

exposing the diaphragm for operation of the valve meric diaphragm positioned in the cassette body be- 

mechanisms by valve actuators, of the associated pump tween the front and rear body members. The cassette 

driver. * body and the diaphragm cooperate to provide the cas- 

Additionally, the front body member of the cassette 65 sette with at least one liquid inlet, at least one liquid 

defines a pump chamber which, together with the inter- outlet, and a liquid flow path for joining the liquid inlet 

nal diaphragm, provides the self-contained positive and outlet in fluid communication with each other. The 

displacement pump of the cassette. The rear body mem- cassette further includes a positive displacement pump 
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operative) y driven by the pump plunger of the associ- 
ated pump driver for pumping liquid from the inlet to 
the outlet via the flow path defined by the cassette. 

In accordance with the present invention, the front 
and rear body members of the cassette body are non-rig- 5 
idly joined to each other for limited, relative movement 
toward each other for effecting compression of the 
elastomeric diaphragm when the pump cassette is oper- 
atively associated with the pump driver. During such 
relatively limited movement, the generally plate-like 10 
front and rear body members are maintained in substan- 
tially parallel relationship to each other, with the inter- 
nal diaphragm compressed therebetween. 

To provide the desired limited, relative movement of 
the front and rear body members of the cassette, the 
illustrated embodiment includes a plurality of fastening 
elements in the form of rivets. Each rivet includes a 
shank portion and a head portion, with at least one of 
the front and rear body portions being movable along 20 
the shank portions of the rivets for providing the de- 
sired relative movement of the body portions. The head 
portions, in turn, act to maintain the front and rear body 
portions in juxtaposition to each other, with preferably 
relatively low compression of the internal diaphragm, 25 
such as during storage prior to use. As will be appreci- 
ated, fastening elements other than rivets can be em- 
ployed for movably joining the body members. 

While it is contemplated that the body members can 
be joined by separately provided rivets or other like 30 
fastening elements, the illustrated embodiment of the 
present invention includes rivets integral with one of 
the body members, specifically the rear body member, 
with the other of the body members movable along the 
shank portions of the rivets. 35 

The pump driver of the present system is particularly 
configured to effect compression of the cassette body 
when the pump cassette is removably positioned in the 
driver, thereby effecting the desired limited, relative 
movement of the front and rear body members of the !*° 
cassette for compressing the internal diaphragm 
thereof. In the illustrated embodiment, the pump driver 
includes a reciprocably movable cassette door which is 
movable toward and away from a cassette-receiving 
faceplate of the driver. 

The pump cassette is removably positionable between 
the cassette door and the faceplate, whereby movement 
of the door toward the faceplate acts to compress the 
cassette body. In the illustrated embodiment, the cas- • 
sette door defines clearance openings in the regions of 
each of the rivets of the cassette for providing clearance 
for the head portions of the rivets during compression 
of the cassette body by the pump driver. 

While the illustrated embodiment provides the de- 55 
sired compression-effecting mechanism in the pump 
driver cassette door, a separately provided future, func- 
tioning in the nature of a clip or clamp, can alternately 
be employed to permit the cassette to be compressed 
externally of the driver. Such a fixture can be config- go 
ured for securement to the cassette prior to disposition 
of the cassette in operative association with the pump 
driver, whereby the desired compression is maintained 
during use. 

Other features and advantages of the present inven- 65 
tion will become readily apparent from the following 
detailed description, the accompanying drawings, and 
the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic perspective view of a solu- 
tion pumping system, embodied as a compounding sys- 
tem for parenteral solutions, embodying the principles 
of the present invention; 

FIG. 2 is a diagrammatic view illustrating a cassette- 
receiving door mechanism of a pump driver of the pres- 
ent system; 

FIG. 3 is an exploded perspective view of a dispos- 
able pump cassette of the present system illustrated, in 
diagrammatic form, in operative association with the 
pump driver of the present system; 

FIG. 4 is a front, elevational diagrammatic view of 
the pump cassette of the present system in position 
within the cassette door or the associated pump driver; 

FIG. 5 is a fragmentary, cross-sectional view taken 
along lines 5—5 of FIG. 4; and 

FIG. 6 is a view similar to FIG. 5 illustrating com- 
pression of the pump cassette. 

DETAILED DESCRIPTION 

While the present invention is susceptible of embodi- 
ment in various forms, there is shown in the drawings 
and will hereinafter be described a presently preferred 
embodiment of the invention,- with the understanding 
that the present disclosure is to be considered as an 
exemplification of the invention, and is not intended to 
limit the invention to the specific embodiment illus- 
trated. 

With reference now to the drawings, therein is illus- 
trated a solution pumping system 10 embodying the 
principles of the present invention. In the illustrated 
embodiment, the present system has been particularly 
configured for compounding of parenteral admixture 
solutions for intravenous or intramuscular administra- 
tion to patients. However, as will be appreciated, a 
solution pumping system embodying the principles of 
the present invention can be used for other applications, 
including infusion of parenteral solutions. 

The solution pumping system 10 of the present inven- 
tion includes a pump driver 12 and an associated dispos- 
able pump cassette 14 which is removably positionable 
in the pump driver 12. As will be further discussed, the 
pump cassette 14 is of a compressible or collapsible 
nature, with the pump driver 12 of the illustrated em- 
bodiment configured for effecting compression of the 
pump cassette when it is positioned within the pump 
driver for use. During use, the pump cassette is typically 
associated with a disposable "set" of suitable tubing and 
connectors, which set is joined to containers of various 
source solutions. The resultant solution admixtures are 
introduced into suitable storage containers joined to the 
tubing set. 

Referring particularly to FIG. 3, the configuration of 
the pump cassette 14 will first be described. In the pre- 
ferred embodiment, the pump cassette comprises a gen- 
erally rectangular cassette body which comprises a 
front body member 16 and a juxtaposed rear body mem- 
ber 18. The cassette body is preferably formed from 
rigid thermoplastic material, such as polycarbonate. 

The pump cassette further includes a deformable 
elastomeric diaphragm 20 positioned between the front 
and rear body portion. Diaphragm 20 cooperates with 
the cassette body, and in particular with the front body 
member 16, to define and provide at least one liquid 
inlet, at least one liquid outlet, and a liquid flow path 
joining the inlet and outlet in fluid communication. The 
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the various valve mechanisms. In the preferred form, 
the diaphragm 20 includes a relatively enlarged bead 
portion 44 surrounding the pump portion 38, which 
bead portion 44 cooperates with a pair of first clamping 
ribs 46 and a pair of second clamping ribs 4$, respec- 
tively positioned on the front and rear body members 16 
and 18 about the pump chamber. The first and second 
clamping ribs are engageable with the diaphragm on 
respective opposite sides thereof, with the bead portion 
44 held and gripped therebetween. Attendant to limited 
relative movement of the front and rear body members, 
the first and second clamping ribs are relatively mov- 
able toward each other for effecting compression of the 
diaphragm 20. 

Various other features can be provided in the pump 
cassette 4 if desired. For example, the diaphragm 20 can 
be configured to include air detection portions 50 which 
project rearward! y through rear body member 18 so 
that a portion of the liquid flow path extends rear- 



diaphragm cooperates with the front body member 16 
to provide a selectively operable valve mechanism at 
each of the various liquid inlets and outlets. 

Specifically, the diaphragm 20 includes a plurality of 
inlet portions 22 respectively positioned in association 5 
with a plurality of liquid inlets 24 defined by front body 
member 16. Similarly, the diaphragm includes an outlet 
portion 26 which cooperates with a liquid outlet 28 
defined by front body member 16. The diaphragm 20 
and the front body member 16 together define a liquid 10 
flow path 30 which joins the liquid inlets and the outlet 
in fluid communication with each other. In the illus- 
trated form, the diaphragm 20 includes a flush portion 
32 arranged in confronting, cooperating relationship 
with a flush port 34 defined by the front body member 15 
16, which port facilitates flushing of the cassette and 
associated tubing during admixture of solutions. 

The various portions of the diaphragm 20 cooperate 
with the front body portion to provide a plurality of 

valve mechanisms, each operated by deformation and 20 wardly from the rear body member. Each of the air 

relaxation of the diaphragm 20. To this end, the rear detection portions 50 is received within a respective air 

body member 18 defines a plurality of openings respec- detector 52 (one being illustrated in FIG. 3). The dia- 

tively aligned with the portions of the diaphragm which phragm 20 is preferably formed from a translucent, 

cooperate with the front body member to provide the silicone-based elastomer, with the air detector 52 pref- 

vaJve mechanisms. The pump driver 12 of the system 25 erably configured to ultrasonically or optically detect 

includes a plurality of valve actuators 36 (two being the presence of air, and thus the absence of liquid, in the 

diagrammatically illustrated in FIG. 3) which are con- respective portion 50. 

figured to extend through the openings in the rear body In accordance with the present invention, the front 

member 18 and contact the diaphragm for effecting the and rear body members 16 and 18 are joined to each 

desired selective opening and closing of the inlets and 30 other for limited, relative movement. To this end, the 

outlets of the pump cassette. cassette includes a plurality of rivets 56 or like fastening 

Each of the valve actuators preferably comprises a members which are each configured to extend within 

solenoid -actuated arrangement for reciprocating the respective openings 58 for staking the body members to 

actuator, thereby controlling liquid flow through the each other. While the rivets can be separately provided, 

respective inlet or outlet. In a particularly preferred 35 it is presently preferred that the rivets 56 be integral 

embodiment, as disclosed in copending U.S. Pat. appli- with either one of the body portions (integral with rear 

cation Ser. No. 07/444,477, filed Dec. 1, 1989, a sole- body portion 18 in the illustrated embodiment), with the 

noid-operated valve actuator is employed, which actua- other of the body members (front body member 16 in 

tor is configured to provide the desired closing force the illustrated form), being movable along the shank 

while avoiding excessive stress of the diaphragm 20. It 40 portions of the rivets 56. Each of the rivets 56 also 

is preferred that the solenoid of the valve actuator em- includes a deformed head portion, with the head por- 

ployed in the present system be configured for closing tipns collectively retaining the body members together 

(under the influence of a return spring) in the event of after assembly of the cassette. The rivets are preferably 

power failure. configured for heat-deformation (such as by ultrasonic 

In order to effect pumping of liquids, the pump cas- 45 staking), and thus may be of a generally hollow configu- 

sctte 14 includes a self-contained positive displacement ration, as illustrated, to facilitate such heat-deformation 

pump mechanism. Specifically, the diaphragm 20 de- subsequent to juxtaposition of the body members with 

fines a generally circular pump portion 38, which is the diaphragm 20 therebetween, 

positioned in operative association with a pump cham- As discussed above, it is contemplated that the cas- 

ber 40 defined by front body member 16. Operation of 50 sette 14 be assembled with relatively low compression 

the pump mechanism, by deformation and relaxation of of the various components, and thus relatively low 

the pump portion 38, is effected by a reciprocable pump stress, to avoid problems associated with compression 

plunger 42 of the pump driver. Operation of the pump set or load decay during storage prior to use. By way of 

can be in accordance with U.S. Pat. No. 4,639,245, to example, the diaphragm 20 can be compressed on the 

Pastrone et.al. Essentially, liquid flow is effected by 55 order of about 0.005 inches during assembly, with the 

reciprocation of the pump plunger 42 in timed relation head portions of the rivets 56 deformed to maintain the 

to operation of selected ones of the valve actuators assembly in this configuration. Subsequent compression 

upstream and downstream of the pump chamber. A of the cassette 14 by the pump driver 12 acts to rela- 

reversible stepping motor, acting through a suitable tively move the body members, with the front body 

threaded connection, provides reciprocable stroking of 60 member 16 moving along the shank portions of the 

the pump plunger for alternately deforming and relax- rivets 56 for effecting the desired degree of compression 

ing the diaphragm portion 38, thus effecting positive of the diaphragm 20 for high-pressure operation, 

displacement of liquid in the pump chamber 40. If desired, the cassette 14 can optionally be config- 

As will be further described, the front and rear body ured to include one or more positive stop elements or 

members 16 and 18 of the cassette are movable toward 65 the like for limiting the relative movement of the front 

each other for effecting compression of the diaphragm and rear body members 16 and 18, thereby limiting the 

20, to thereby securely grip and retain the diaphragm in compression of the elastomeric diaphragm 20. Such an 

position during pumping, as well as during operation of arrangement can take the form of one or more stop 
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flanges 59, such as shown in phantom line in FIGS. 5 
and 6, integral with one of the front and rear body 
members (the rear body member 18 in the illustrated 
form). Alternatively, the rivets 56 joining the body 
members can similarly be provided with such a travel- 5 
limiting arrangement. This construction acts to limit the 
extent of diaphragm compression to a preselected value, 
and is believed to desirably reduce tolerance stack-up 
during manufacture and assembly. 

With reference now to FIG. 2, the cassette-receiving 10 
door mechanism of the pump driver 12 is diagrammati- 
cal ly illustrated. In particular, the mechanism includes a 
reciprocable cassette door 62 generally within which 
the cassette 14 is removably positionable. The cassette 
door 62 is movable generally inwardly and outwardly 
relative to a faceplate 64 (not shown in FIG. 3; see 
FIGS. 5 and 6) for effecting compression of the pump 
cassette 14 therebetween. 

While it is presently contemplated that compression 2Q 
of the cassette 14 be effected by the action of the door 
62. the desired compression can alternately be provided, 
externally of the pump driver 12, such as by the provi- 
sion of a separate clamp-like or clip-like fixture fitted to 
the cassette. Such a fixture, diagrammatically illustrated 25 
at 61 in FIG. 6, can be fitted to the cassette prior to its 
positioning in association with the pump driver 12, 
thereby maintaining the cassette in compression during 
use. 

Although the specific configuration of the cassette- 30 
receiving door mechanism can be varied in accordance 
with the teachings disclosed herein, the illustrated em- 
bodiment includes a pair of support arms 66 on which 
the reciprocable cassette door 62 is mounted, with the 
arms 66 in turn mounted on a shaft 68. A pair of roller 35 
cams 70 are joined to the shaft 68, with the cams 70 
being configured for cooperative reaction against a pair 
of fixed end beam springs 72 attendant to vertical move- 
ment of operating lever 74. By this arrangement, up- 
ward movement of the lever 74 acts to open the door 62 40 
for insertion and removal of the pump cassette 14, with 
downward movement of the lever 74 acting to urge the 
door toward the facing plate 64, thereby compressing 
the cassette 14 between the door. and the faceplate. 

FIGS. 5 and 6 illustrate compression of the cassette 
14, including relative movement of the front and rear 
body members 16 and 18 for compression of diaphragm 
20. The degree of compression is selected to permit 
operation of the pump cassette at the desired high pres- 5Q 
sures without any leakage of liquid from the flow path 
30. or the pump chamber 40. As illustrated in FIGS. 5 
and 6, the door 62, which acts to effect compression of 
the pump cassette 14, preferably defines clearance open- 
ings 76 (one being illustrated) for providing clearance J5 
for the head portions of the rivets 56 during compres- 
sion of the cassette body by the door mechanism of the 
pump driver 12. 

From the foregoing, it will be observed that numer- 
ous modifications and variations can be effected with- $o 
out departing from the true spirit and scope of the novel 
concept of the present invention. It is to be understood 
that no limitation with respect to the specific embodi- 
ment illustrated is intended or should be inferred. The 
disclosure is intended to cover by the appended claims 65 
ail such modifications as fall within the scope of the 
claims. 

What is claimed is: 
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1. A pump cassette for use with an associated pump 
driver having a reciprocable pump plunger and a plural- 
ity of valve actuators, said pump cassette comprising: 

a cassette body comprising a front body member, and 
a juxtaposed rear body member; and 

elastomeric diaphragm means positioned in said cas- 
sette body between said front and rear body mem- 
bers, 

said cassette body and said diaphragm means together 
providing said pump cassette with at least one liq- 
uid inlet, at least one liquid outlet, a liquid flow 
path for joining said liquid inlet and outlet in fluid 
communication, and pump means operably driven 
by the pump plunger of said associated pump 
driver for pumping liquid from said inlet to said 
outlet via said flow path, 

said front and rear body members of said cassette 
body being joined to each other for limited, rela- 
tive movement toward each other for effecting 
compression of said elastomeric diaphragm means 
when said pump cassette is operably associated 
with said pump driver. 

2. A pump cassette in accordance with claim 1, 
wherein 

each of said front and rear body members has a gener- 
ally plate-like configuration, said body members 
being maintained in substantially parallel relation- 
ship to each other during said relative movement of 
said body members. 

3. A pump cassette in accordance with claim 1, 
wherein 

said front body member defines a pump chamber 
which cooperates with said elastomeric diaphragm 
means to provide said pump means, said front body 
member further defining first clamping rib means 
positioned about said pump chamber for engage- 
ment with said diaphragm means 

said rear body member defining second clamping ribs 
engageable with said diaphragm means in coopera- 
tion with said first clamping rib means defined by 
said front body means for gripping said diaphragm 
means, said first and second clamping rib means 
being relatively movable toward each other during 
said relative movement of said front and rear body 
members for effecting compression of said dia- 
phragm means. 

4. A pump cassette in accordance with claim 1, 
wherein 

said front and rear body members are joined to each 
other with a plurality of fastening means each hav- 
ing a shank portion and a head portion, at least one 
of said front and rear body portions being movable 
along the shank portions of said fastening means for 
providing said relative movement of said body 
portions, said head portions of said fastening means 
maintaining said front and rear body portions in 
juxtaposition to each other. 

5. A pump cassette in accordance with claim 4, 
wherein 

said plurality of fastening means are integral with one 
of said front and rear body portions, the other of 
said body portions being movable along the shank 
portions of said fastening means. 

6. A pump cassette in accordance with claim 1, in- 
cluding 

stop means for limiting the relative movement of said 
front and rear body members for limiting the com- 
pression of said elastomeric diaphragm means. 
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7. A pump cassette in accordance with claim 6, 
wherein 

said stop means comprises stop flange means integral 
with one of said front and rear body members. ^ 

8. A pump cassette in accordance with claim 1, in- 
cluding 

means for maintaining compression of said cassette 
externally of said pump driver. 

9. A solution pumping system, comprising: io 
a pump driver, including reciprocable pump plunger, 

and a plurality of valve actuators; and 

a pump cassette removably positionable in operative 
association with said pump driver, 

said pump cassette including a cassette body compris- 15 
ing a front body member and a juxtaposed rear 
body member, and an elastomeric diaphragm posi- 
tioned between said front and rear body member, 

said front body member defining together with said 20 
diaphragm at least one liquid inlet, at least one 
liquid outlet, a liquid flow path for joining said inlet 
and outlet in fluid communication, and pump 
means operably driven by the pump plunger of said 
associated pump driver for pumping liquid from 25 
said inlet to said outlet via second flow path when 
said cassette is positioned in said pump driver, 

said front and rear portions of said cassette body 
being joined to each other for limited relative ^ 
movement toward each other for effecting com- 
pression of said elastomeric diaphragm. 

10. A solution pumping system in accordance with 
claim 9, wherein 

said pump driver includes means for compressing said 35 
cassette body for relative movement of said front 
and rear body members when said cassette is posi- 
tioned in said pump driver. 



11. A solution pumping system in accordance with 
claim 10, wherein 

said compressing means includes a reciprocably mov- 
able cassette door movable toward and away from 
a faceplate of the pump driver, said pump cassette 
being movably positionable between said cassette 
door and said faceplate, and said door movable 
toward said faceplate for compressing said cassette 
body. 

12. A solution pumping system in accordance with 
claim 9, wherein 

said front and rear body members of said cassette 
body are joined to each with a plurality of fastening 
means each having a shank portion and a head 
portion, at least one said front and rear body por- 
tion being movable along the shank portions of said 
fastening means for providing said relative move- 
ment of said body portions, said head portions of 
said fastening means maintaining said front and rear 
body portions in juxtaposition to each other. 

13. A solution pumping system in accordance with 
claim 12, wherein 

said pump driver includes means for providing clear- 
ance for said head portions of said fastening means 
during compression of said cassette body. 

14. A solution pumping system in accordance with 
claim 9, wherein 

said pump cassette includes stop means for limiting 
the relative movement of said front and rear body 
members for limiting the compression of said elas- 
tomeric diaphragm means. 

15. A solution pumping system in accordance with 
claim 9, including 

fixture means which can be fitted to said cassette 
prior to its positioning in association with said 
pump driver for maintaining the cassette in com- 
pression during use. 

***** 
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